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The aosslmker exempted *ier£ : n :C a pGlyfaaoLer^i azirldiiic liquid crpssniiker, 

suca ^s, lor example, 1 -azincmcprop 2110:0 acic, ^ine::,^ ~ euiyi-^^^" r ^W^i^ 
WHA^ IS-Oa^fEEblS: ) mschyl)- 1 p-propaneiyi esie: rnaix&ied by Zeneca Resin, 
WiimLnkoiA ^raft coatedrsubst^^ 

~pftlyp^<^^ carboxyi functionality, vc, both water-based and orgatuc 

so I vent2b sSfe graft coated substrate of claim 1, wherein the graft coating comprises a 
polyme£^^te&j&^ 

cranbMatiom;6^c^^ and the <:x:a ?< v?>t embodiment? comprising epoxy 

tccrvri^ agents 
materialsiselec^;from1he:group consisting of a pigment or colorant, ra fire xe&ffi^ agentr 1 
and conibinationsjthereo£:v cur^o; ?^ents cr h; rcVrur: - „ -rr.Iuding those comprising • 

iri 1: aa^, graft coated mibstrat^ of claim 1, wherein the substrate Comprises a: ;r ?~s^-ts 
pcdyeAyteneJh^ng ^densityTari^g^m 0.930 g cm" 3 to about 0.940 g cm' 3 . 

5. The graft coated substrate of claim 1 that comprises a polyethylene having an 

average molecular weight rangin^^ 6 x 10 6 amu. 

JPsits A and 3 mixed in a pilable ^ropca^^^tirredto a miiform solution, and the 

6. The graft coated substrate of claim 1, wherein the substrate comprises a 

resul tins srafliiie solution is arotied to thePE suhstrnt ve 'sje treated. The rime necessary for 
polyethylene selected from the^group consisting of low density polyethylene, a linear low 

jhe reaction to nm to coirgletiori depends fccTeacvic 1 temperature, the reagents employed 
density polyethylene, a medium density polyethylene, a high density polyethylene, a high 

Aic AeZ^ed ptot^nies oflha £:£ed PE. G^i.?vJ-\ .vie sototiqnis air dried onto the PE 
density, high molecular weight polyethylene, a high density, ultra high molecular weight 

c ^„<~<*+? — d i-K-v- -nred bv t^a -^x ■ ^atior ofds&l ^o- \ vrna neriod ranging e.c. f from abou 
polyethylene, an ultra-high density polyethylene, and combinations thereof. 



a rer^f^xn iVT'T^'K -v- , f ::Qr r Vvu 100 to a rout i50 degrees F. 



7f THe gr^ft^coaied siibsfrate^of claim 1 that is formed into an article of manufacture 
selected from the group consisting of a pipe or tube, a curved or planar sheet, a beam, a 



board, a rod or shaft, a container Tor solids or fluidis, and combinations thereof. 

8. The graft coated ; fab?tote. qfslaim 7 ^hereinlhe.pip^isvsei^^d from the group 



consisting of straight pipe, bent pipe, a straight pipe joint, an elbow joint, an end-cap, a heat- 

shrinkable jomt, and combinations thereof. 

"--r-r*--' - r ^-™e :o ^ ^ar^-i^r^ed ^r-vjvc * ^'^ r2dis r .t heat. -.5 described in 

, 9 The graft coated substrate of claim 7 wherein the pipe is selected from the group 

cahsis&g "of single' wallpipe^pipe with a plurality : 'of wafls nested oneVithin tiie otho", pipe 

with k smgte i^Iatihg layer between two concentric walls, and pipe with a plurality of 

concentric^insulatina layers. 

_.- 1 r r r »m< ^Fx^^hT-nw^^^Jfca^^^^fcT^rrT^F^^^iii a ^- «-viS>^ 

10. The graft co^ed^^festr^teip/^laiml^ljiat ^ resists m t elting-aii4 bra3mgr&r^a4imeE r[ 
period ranging from about ljto^abqut IS minutes^ when thte a^cleds,te^edtby s e>q)osur^ ^ 
planar heated surface that is heated to a temperature ranging from about 800 to about 960°C, 
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and wherein the heating panel is a rectangle that measures about 25x51 cm, and the graft 
coated substrate is positioned at a distance of about 12,5 cm from the heating panel. 

1 T. The graft coated substrate of claim 1 that has a surface energy ranging from about 
56 to about 80 dynes/cm 2 , 

12. The graft coated substrate of claim 1 that has a surface energy of at least 80 
dynes/cm 2 . 

13. A process for modifying the surface of a solid polyethylene substrate, comprising 
covalently grafting a heat resistant coating onto said substrate by 

(a) applying to a solid polyethylene substrate, a liquid composition comprising effective 
amounts of a monomer, prepolymer, a graft initiator, a catalyst and a polymerization 
promoter, under conditions effective to promote grafting of the monomer or prepolymer to 
the solid polyethylene substrate to form a coating on the substate, and 

(b) curing the applied composition. 

14. The process of claim 13 wherein this monomer or prepolymer is selected from the 
group consisting of a vinyl monomer, a urethane monomer, an epoxy monomer, a silicon- - 
based monomer and combinations thereof. 

15. The process of claim 13 wherein the graft initiator is a metal ion, present in an 
amount effective to initiate radical formation in the polyethylene substrate. 

16. The process of claim 15 wherein the graft initiator is present in a concentration 
ranging from about 0.01 to about 1.0%, by weight 

17. The process of claim 1 5 wherein the graft initiator is selected from the group 
consisting of ions of iron, silver, cobalt, copper, cerium and combinations thereof. 

18. The process of claim 13 wherein the catalyst is a peroxide present in the liquid 
composition in a concentration ranging from about 0.1 to about 5% by weight. 

19. The process of claim 13 wherein the catalyst is an selected from the group 
consisting of benzoyl peroxide, methyl ethyl ketone peroxide, 1 -butyl hydroperoxide and 
combinations thereof. 

20. The process of claim 1 3 wherein the polymerization promoter is present in a 
concentration effective to react with, and crosslink, the monomer or prepolymer, 

21. The process of claim 20 wherein the polymerization promoter is a polyfunction^ 
aziridine liquid crosslinker. 

22. The process of claim 13 wherein the substrate is a polyethylene having a density 
ranging from about 0,930 g cn" J to about 0,940 g cm 5 . 
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fJ7i%Bl'3^Sl3&^^ek of claim 13 wherein the liquid composition is applied to the substrate 
by a dkfeteaBttKT-^^ 

a^6sMrM^isMi^C jTi0mSTS > catalyst, graft initiator system and the other ingredients of 

the comp^dq^W^^^^^^^^^^oo^lM^ h securing. 
TV. resiil^sg Tfe jp^Sor"^ Reapplied cbmp^siftSf l cured by heating the 

coated substrate at a temperature and for a duration sufficient to cure the applied coating. 
26. The process of claim 25 wherein the applied composition is cured at a 

temperature riaiiging from about 60 to about 200 degrees F, for a time period ranging from 



about 30 minutes to about 6 days. 

27. The process of claim 13 wherein the liquid composition further comprises a 
compatible flame retardant agent. 

i^icsih^^^MiMS^^^^ the flame retardant agent is a phosphorous- 

based-f^.rp^antj^, sanip i es ^ f3 ; at ad parts v -r-'-d wifc the graf.jig solution by 

soravmg.^hl^^^^fc^ 7 ^^^ 1 ^^^^ iretardMit^enfcisiBelectedi&omahe 

-e^^s^j^im^ product, and phosphonates. 

i3(l 0 ljbe propQ$$ o^laim.27 wh^§k^3therflame retardant k selrctedifromilS&qgroup 
^consisting o|dime&jl me^ aminomethyl 
phosphonate, oligomeric chloroalkyi phosphate/phosphonate, tri (1, 3-dichloroisopropyl) 
phosphate, oligomeric phosphonate, trihyyl ; pfiL0sphate 5 isopropylated triphenyl phosphate 
ester, and combibations t&reof 

31T-T&e process of claim 30 whbreinlfce flame retardant agent is dimethyl " ^ 
methylphb^honate, • - ' • - ' ; • v " a J ^ 

: 32; The process of claim 13 wherein the liquid composition is first prepared without 
the polymerization promoter, and the prdoes^ further comprises the step ox mixing the 
polymerization promoter with the Uquid^omp^sition prior to application of the liquid 
conmosition to die : substrate?." : ^ r- : ^ 

33. Thetpr<^s^P0ia& 13 wherein the liquid composition fiirtherucornprises a 
polymer selected froin the:group consisting of a vinyl polymer, a urethane, aji jepoxy, a 
polysilicone and cqmBinafipn^ tliereo^lvvierein said polymer is suitable for grafting to the 
substrate. fwltcc Gr2anoSiiic0r.es Group 'OS: '^j^^Ucs, hio.) 



34. A solid polyethylene substrate comprising a graft coating covalently bonded 
thereto, prepared by the process of claim 13. 
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35. An article of manufacture comprising a graft coating covalently bonded thereto, 
prepared by the process of claim 13. , 

36. A liquid composition .for graft coating a solid polyethylene substrate with a * 
coating that comprises at least one non-polyethylene polymer, comprising an effective 
amount of a monomer or prepolymer, a graft initiator, a catalyst and a polymerization 
promoter. 



